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[57] ABSTRACT

A sprinkler includes a housing with an inlet port
through which to supply a flow of liquid to the housing
interior and a stem disposed at least partially within the
interior of the housing for movement between a re-
tracted position and an extended position. A piston
disposed within the interior of the housing responds to
the flow of liquid to move the stem from the retracted
position to the extended position. The stem defines a -
passageway extending from a lower portion of the stem
to an upper portion of the stem, and the lower portion
of the stem defines an opening through which the flow

of liquid can pass from the interior of the housing into
the passageway. A valve element moveably mounted

on the stem at least partially blocks the opening, and a
shaft rotatably mounted on the housing extends to a
position outside of the interior of the housing. The shaft
is coupled to the valve element so that the valve can be
rotated by rotation of the shaft for purposes of restrict-
ing the flow of liquid through the opening a selected
amount.

15 Claims, 5 Drawing Figures
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1
POP-UP SPRINKLER

BACKGROUND OF THE INVENTION

1. Technical Field

This invention relates generally to irrigation equip-
ment and the like, and more particularly to a sprinkler
featuring a new and improved externally adjustable
valve. |

2. Background Information

Sprinklers often include a manually operated valve
for purposes of adjusting the flow rate. The valve is

disposed within the sprinkler housing and operated by

manipulation of an adjustment mechanism accessible
from the exterior of the housing. With this arrangement,
the valve can be conveniently adjusted after the sprin-
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kler 1s installed to achieve a desired sprinkling flow rate.

- However, existing external adjustment mechanisms
for this purpose have certain drawbacks that need to be
overcome. For example, U.S. Pat. No. 3,323,725 to
Hruby, Jr. describes a sprinkler having a stem on a
piston within a housing. Water flowing into the housing
applies force to the piston to cause the stem to pop up,
and then flows through the stem and out of the sprinkler
head. An externally adjustable valve arrangement is
provided that restricts the flow into the housing to
thereby regulate the flow to the stem, and this regulates
the flow through the stem out of the sprinkler head.

Although effective in many respects, the valve ar-
rangement described in the Hruby patent affects action

of the water against the piston.' In other words, the

valve impedes the flow to the piston so that upward
movement of the stem may be sluggish. Consequently, it
is desirable to have an improved externally adjustable
valve that regulates water flow without degrading stem
movement. |

U.S. Pat. No. 2,086,281 to Nelson et al. describes a
sprinkler defining separate water passageways into the
housing. A first one carries water to push the stem
upwardly, and a second provides a path into the stem

above the piston. Flow rate is adjusted by an externally
adjustable valve that restricts water flow through the

second passageway to adjust the flow rate out of the
sprinkler head. Although the flow of water to the piston
is unimpeded, a relatively complex arrangement is re-
quired. Consequently, it is desirable to have an exter-
nally adjustable valve that overcomes this concern also.

U.S. Pat. No. 3,940,066 to Hunter describes a sprin-
kler that employs a valve element in the form of a collar

on the stem above the piston. Twisting the stem varies

alignment of orifices in the collar and the stem to. regu-
late flow into the stem. Thus, the flow to the piston is
unimpeded. However, the stem must be twisted just the
right amount, often just several degrees over the entire
adjustment range. This demands careful attention and
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pop-up sprinkler having an externally adjustable valve
with the desired attributes.

Briefly, the above and further objects of the present
invention are realized by providing a conveniently and
inexpensively fabricated sprinkler apparatus having a
valve element that is driven with an externally-operated
splined drive shaft to achieve more convenient, con-
trolled valve adjustment while inhibiting undesired

misadjustment. With this construction, regulation does
not degrade stem movement and adjustment does not
require manipulation of a wet stem. The drive shaft and
valve may use gear reduction that makes fine adjust-
ments more convenient, and inadvertent misadjustment
less likely. -

Generally, the apparatus includes a housing defining

a hollow interior and an inlet port through which to
supply a flow of liquid to the interior. A stem is dis-
posed at least partially within the interior of the housing
so that the stem can be moved between a retracted
position and an extended position, and a piston disposed
within the interior of the housing responds to the flow

of liquid to move the stem.

The stem defines a passageway extending from a
lower portion of the stem to an upper portion of the
stem. The passageway can be connected in a conven-
tional manner to a sprinkler head. The lower portion of

the stem defines an opening through which the flow of
- liquid can pass from the interior of the housing into the

passageway for passage to the sprinkler head, and a
valve element moveably mounted on the stem at least

- partially blocks the opening. In one form of the inven-
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manual dexterity, and the problem is compounded
when the stem is wet and more difficult to grasp. In

addition, the stem is easily twisted out of a desired posi-

60

tion by inadvertent contact as well as by such occur-

rences as a curious child manipulating the stem. Conse-

quently, it is desirable to have an externally adjustable

valve that overcomes these concerns as well.

SUMMARY OF THE INVENTION
This invention recognizes the problems associated

with the prior art and provides a new and improved

63

tion, the valve element takes the form of a cylindrically-
shaped collar disposed over the stem so that it can be
rotated relative to the stem to various alignments of an
orifice in the collar and the opening in the stem.

A shaft rotatably mounted on the housing extends to
a position outside of the interior of the housing, and it is
coupled to the valve element so that the valve can be
rotated by rotation of the shaft for purposes of restrict-
ing the flow of liquid through the opening a selected
amount. According to one aspect of the invention, the
valve element includes gear teeth which engage splines.

on the shaft for this purpose. In addition to gear reduc-

tion, this arrangement maintains coupling as the stem.
moves to the extended position, and this is done with
easily fabricated and relatively inexpensive compo--

nents. Thus, the sprinkler apparatus of this invention

overcomes many drawbacks of existing sprinklers with
a new and improved externally adjustable valve.

The above mentioned and other objects and features
of this invention and the manner of attaining them wiil
become apparent, and the invention itself will be best
understood, by reference to the following description

taken in conjunction with the accompanying illustrative -

drawings.

- BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a sprinkler apparatus
construction according to the invention showing the
stem in a retracted position in solid lines and an ex-
tended position in phantom lines; | |

FIG. 2 1s an enlarged cross sectional view of the
apparatus taken on line 2—2 of FIG. 1 with the stem in
the retracted position; | |

FI1G. 3 is an enlarged cross sectional view similar to
FI1G. 2 with the stem in the extended position;

F1G. 4 1s a perspective view of the stem and drive
shaft apart from the housing; and
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FIG. Sis a tfansverse cross sectional view taken on
line 5—5 of FIG. 4.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to FIG. 1, there 1s shown a new and
improved pop-up sprinkler or apparatus 10 constructed
according to the invention. Generally, the apparatus 10
includes a housing 11 on which is mounted a stem 12

that can be moved between a retracted position as

shown in solid lines and an extended position as indi-
cated in phantom lines. A flow of liquid, such as water,

is supplied to the housing, and the pressure of the flow
of liquid causes the stem 12 to move to the extended
position, with the liquid discharging from the sprinkler
head 14. Rotation of a shaft 15 restricts the flow of
liquid through the stem 12, and this enables adjustment
of the sprinkling rate at which the liquid is discharged
from the sprinkler head 14. |

Typically, a lower portion 16 of the housing 11 is
buried within the earth so that an upper portion 17 is
generally flush with the surface of the earth. The stem
12 assumes the retracted position until the flow of liquid
is supplied to the apparatus 10, and then the stem 12
pops up to the extended position to discharge the liquid
in a desired sprinkling pattern.

Considering first the housing 11, it includes a shell 18
defining a hollow interior 19 extending from the bottom
portion 16 of the housing 11 to the upper portion 17 of
. the housing 11. An-upper cap 20 attached to the shell 18
- by suitable means such as sonic welding encloses the
interior 19 while defining an opening 21 through which
the stem 12 extends. The upper cap 20 also provides a
bearing arrangement for the shaft 15 as subsequently
discussed.

The housing 11 includes a lower cap 22 attached by
“suitable means to the case 11 across the bottom portion
16 of the housing 11. The lower cap 22 defines an inlet
port 23 through which to pass a flow of water into the
- interior 19. A connector portion 24 of the lower cap 22

-1s adapted to receive a threaded line supplying the flow

of water.

Preferably, the housing 11 is composed of a suitable
thermoplastic material that provides rigidity and resis-
tance to chemical deterioration when buried in the
earth. It is injection molded according to known tech-
niques, and the upper and lower caps are attached so
that the housing 11 1s generally fluid tight. As an idea of
size, the illustrated casing 11 is approximately twelve to
thirteen centimeters high between extremes of the
upper cap 20 and lower cap 22, and approximately six to
seven centimeters across. Of course, these dimensions
may vary according to the specific application.

A flow of liquid is supplied to the inlet port 23 to the
interior 19, and it flows through the stem 12 to be dis-
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charged from the sprinkler head 14, the stem 12 com-

municating the flow of liquid from the interior 19 to the
sprinkler head 14. The stem 12 includes a tubular body
25 that defines a passageway 26 extending from a lower
portion 27 of the body 25 to an upper portion 28 of the
body 25 for this purpose. As a further idea of size, the
illustrated stem 12 is approximately three centimeters in
outside diameter and approximately ten to eleven centi-
meters long between the extremities of the lower por-
tton 27 and the upper portion 28.

The sprinkler head 14 is mounted in fluid communica-
tion with the passageway 26 at the upper portion 28 of
the body 25 by suitable means such as a threaded plug

4

29. The lower portion 27 defines at least one opening 30
(FIGS. 2-3) that extends through the lower portion 27.
The flow of liquid passes from the interior 19 of the
housing 11 through the opening 30 to the passageway
26 of the stem 12. Preferably, a second opening 30A is
included in a position diametrically opposite the open-
ing 30 (F1G. 5). The openings 30 and 30A are generally
similar in size and shape, and therefore only the opening
30 is described 1n further detail.

The opening 30 is elongated circumferentially and

extends circumferentially along the lower portion 27 of
the stem 12 from a narrow region 31 to a broader region

32. Thus, the opening 30 transitions from the narrow
region 31 to the broader region 32, and this feature
combines with a valve element 33 disposed over the
lower end portion 27 of the body 25 to enable adjust-
ment of the rate of the flow of liquid into the passage-
way 26. |

The lower portion 27 of the body 25 defines a cylin-
drically-shaped exterior- surface 34 (FIGS. 2-3). The
valve element 33 is in the form of a collar 35 disposed
generally concentrically over the exterior surface 34 so
that the collar 35 can be rotated relative to the stem 12
with the exterior surface 34 providing a bearing surface
for this purpose. The valve element 33 includes a flange
36 attached to the collar 35 that defines a plurality of
gear teeth 37. The gear teeth engage the shaft 15 as
subsequently described so that rotation of the shaft 15
causes corresponding rotation of the valve element 33
relative to the stem 12. In the illustrated apparatus 190,
the valve element 33 1s of unitary thermoplastic con-
struction so that the flange 36 1s integrally attached to
the collar 33. | |

The collar 35 defines at least one orifice 38 in the
form of a longitudinally-extending slot, 1.e. elongated
along a path generally parallel to the axis of rotation of
the collar 35. As the collar 35 is rotated relative to the
stem 12, the orifice 38 overlaps different regions of the
opening 30. Thus, the amount of overlap varies as the
collar 35 is rotated to move the orifice 38 from the
narrow region 31 to the broader region 32 of the open-
ing 30. In this way, rotation of the collar 35 varies the
amount by which the flow of fluid 1s restricted from
passing from the interior 19 of the housing 11 to the
passageway 26 of the stem 12.

Preferably, three additional orifices 38A through 38C
are mncluded (FIG. 5) at evenly spaced locations on the
collar 35. Thus, as the collar 3§ is rotated sufficiently so
that one of the orifices 38 and 38A through 38C passes

beyond the opening 30, the next orifice overlaps the

opening 30. This arrangement provides continuous ad-

justability by rotation in one direction. First one orifice

crosses the opening, and then another as the valve ele-
ment 33 is rotated. |

The apparatus 10 includes coupling means for cou-
pling the shaft to the valve element so that the valve can
be moved by rotation of the shaft for purposes of re-
stricting the flow of liquid through the opening a se-
lected amount. This is accomplished in the apparatus 10

60 by a plurality of longitudinally extending splines 41 on

65

the shaft 15 that engage the gear teeth 37. Thus, rotation
of the shaft 15 causes the collar 35 to rotate.

The shaft 15 includes an upper end portion 42 that is
rotatably mounted on the upper cap 20 to enable rota-

tional movement of the shaft 15 by manual engagement
of a slot 43 in a head 44 of the shaft 15. Thus, by the

- mnsertion of a suitable tool, such as a screwdriver blade

or key, for example, one can rotate the shaft 15 to cause
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the collar 35 to rotate and thereby adjust the amount of
overlap of the orifice 38 and the opening 30. This ar-
rangement provides a degree of security against inad-
vertent or purposeful misadjustment. In addition, the
combination of the shaft 15 and the teeth 37 provides a
reduction in rate of rotation that facilitates fine adjust-
ment of the flow of liquid.

The apparatus 10 includes a piston 50 disposed within

the interior 19 of the housing 18 for responding to the
flow of liquid to cause the stem 12 to move from the

3

10

retracted position to the extended position. Of course,

this can be accomplished with different piston arrange-
ments, but the illustrated apparatus 10 utilizes a stem-
and-piston combination of unitary thermoplastic con-
struction so that the piston portion 50 is integrally at-
tached to the lower portion 27 of the stem 12.

The piston 50 is disposed downwardly from the open-

ing 30, and it defines a piston face 51 against which the
flow of water exerts pressure to move the stem 12. The

piston portion 50 fits somewhat loosely within the inte-
rior 19 of the housing 11 so that the flow of liquid can
pass between the piston S0 and the housing 11 to the
orifice 38. The piston 50 has a shape which generally
conforms to the non-circular cross sectional shape of
the interior 19 in a plane generally perpendicular to the
direction the stem 12 is moved by the flow of liquid.
This serves to prevent rotation of the piston 50 and the
stem 12 relative to the housing 11.

- The piston 50 includes at least one shaft hole 52 ex-

tending through the piston 50 that receives the shaft 15.

This retains the shaft 15 in desired proximity with the
flange 36 of the valve element 33 so that the splines 41

are retained in engagement with the gear teeth 37. As
the stem 12 is moved between the retracted position and
the extended position, the flange 36 slides along the
shaft 15 with the gear teeth 37 retained in desired en-
gagement with the splines 41. Other coupling arrange-
ments can be devised without departing from this inven-
tive aspect, such as the inclusion of an idler gear be-
tween the shaft 15 and the gear teeth 36 or a gear slid-
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ably mounted on the shaft 15 that engages the gear teeth

J7.

In operation, the apparatus 10 is buried as described
above and operatively connected to a flow of liquid.
The flow of liquid, depicted in FIG. 3 by arrows 60,
exerts pressure against the face 51 of the piston 52, and
this causes the stem 12 to pop up to the extended posi-
tion. Some of the liquid flows between the piston 50 and
the housing 11, through the orifice 38 and opening 30,
and into the passageway 26 for subsequent dlscharge
from the sprinkler head 14.

In order to adjust the rate of flow, the shaft 15 is -
rotated manually, such as indicated by the arrow 61 in

FIG. 4, and this causes the valve element 33 to rotate
relative to the stem as indicated by the arrow 62. As the
valve element 33 rotates, the orifice 38 in the collar 35

1s moved so that it overlaps the opening 30 by a desired

45
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amount, and this restricts the flow of liquid to a desired

rate. When the flow of liquid is turned off, the stem 12

- returns to the retracted position under the influence of

- a spring 635 that supplements the pull of gravity to pro-
duce a positive return. When the stem 12 returns to the
retracted position, a washer 70 mounted on the stem 12
enagages a valve seat 71 to close the inlet 23.

Thus, the apparatus 10 overcomes many drawbacks
of existing sprinklers with a new and improved exter-
nally adjustable valve. Flow regulation does not de-
grade movement of the pop-up stem. Adjustment does

60
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not require manipulation of a wet stem. Gear reduction
makes fine adjustments more convenient, and misadjust-
ment 1s less likely.

Although an exemplary embodiment of the invention
has been shown and described, many changes, modifica-
tions, and substitutions may be made by one having
ordinary skill in the art without necessarily departing

from the spirit and scope of this invention.

- What is claimed is:

1. A sprinkler apparatus, comprising:

a housing defining a hollow interior and an inlet port
through which to supply a flow of hquld to the
interior;

a stem mounted on the housing to be moved between
a retracted position and an extended position, the
stem having a passageway and an opening through
which the flow of liquid can pass from the interior
of the housing to the passageway within the stem:;

a piston mounted within the housing to respond to the
flow of liquid and move the stem from the re-
tracted position to the extended position;

a valve element mounted on the stem, which valve

element is adapted to be moved relative to the stem

to at least partially block the opening;
a shaft rotatably mounted on the housing; and
coupling means for coupling the shaft to the valve
element so that the valve can be moved by rotation
of the shaft for purposes of restricting the flow of
~ liquid through the opening a selected amount.
2. An apparatus as recited in claim 1, wherein:
the stem defines a cyhndncally-shaped exterior sur-
face; and
the valve element includes a collar disposed generally
concentrically over the cylindrically-shaped exte-
- rior surface, the collar defining an orifice adapted -
to be positioned in overlapping relationship with
the opening in the stem by rotation of the collar
relative to the stem.
3. An apparatus as recited in claim 2, wherein:
the collar includes a portion defining a plurality of -
- gear teeth; and
the shaft includes a plurality of splines adapted to
- engage the gear teeth for purposes of causing the
collar to rotate relative to the stem when the shaft
18 rotated. | |
4. An apparatus as recited in claim 3, wherein:
the splines extend longitudinally along the shaft to
maintain engagement with the gear teeth as the
stem is moved between the retracted position and
the extended position.
5. An apparatus as recited in claim 3 wherein:
‘the gear teeth and splines are adapted to provide a
~ reduction in the rate of rotation of the collar rela-
tive to the rate of rotation of the shaft.

6. An apparatus as recited in claim 3, wherein:
the opening in the stem transitions clrcumferentlally'

from a narrow reglon of the opening to a broader
region of the Gpemng, and
- the orifice in the collar is in the form of a- Icmgltudb.

nally extending slot adapted to be positioned by
rotation of the collar in overlapping relationship
with a selected region of the opening to thereby
acljust the amount by which the onﬁce overlaps the
opening.

7. An apparatus as recited in claim 1, wherein:

the shaft extends within the interior of the housing to
an upper end portion of the shaft that is disposed in:
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a position accessible from outside of the interior of
the housing to enable manual rotation of the shaft.
8. An apparatus as recited in claim 7, wherein:
the upper end portion of the shaft is rotatably
mounted on an upper portion of the housing; and
the upper end portion of the shaft includes a slotted
head adapted to be manually engaged for purposes

of rotating the shaft.
9. An apparatus as recited in claim 1, wherein:
the piston includes an integral portion of the stem.

10. An apparatus as recited in claim 1, wherein:

the piston is disposed between the inlet and the open-
ing in the stem.

11. An apparatus as recited in claim 1, wherein:

the piston defines a piston face disposed downwardly
from the opening in the stem.

12. An apparatus as recited in claim 11, wherein:

10

13

the piston fits loosely in the housing to enable passage

of the flow of fluid between the piston and the

- housing to the opening in the stem.
13. An apparatus as recited in claim 1, wherein:

the piston defines a hole adapted to receive the shaft
to retain the shaft in engagement with the valve
element for coupling purposes as the stem moves
between the retracted position and the extended
position.

14. An apparatus as recited in claim 1, wheren:

the interior of the housing has a noncircular cross
sectional shape;

and the piston has a shape conforming to the cross

sectional shape of the interior to prevent rotation of

the piston relative to the housing.
15. A sprinkler apparatus, comprising:
a housing defining a hollow interior extending from a

lower portion of the housing to an upper portion of 35 '

the housing and an inlet port through which to
supply a flow of liquid to the interior;

a stem disposed at least partially within the interior of

the housing, which stem is adapted to be moved
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between a retracted position in which the stem 1s
disposed substantially within the interior of the
housing and an extended position in which the stem
extends beyond the upper portion of the housing;
an enlarged portion of the stem defining a piston
adapted to respond to the flow of liquid supplied to
the interior of the housing to move the stem from
the retracted position to the extended position;

the stem defining a passageway extending from a
lower portion of the stem to an upper portion of the

stem;

the lower portion of the stem defining a cylindrically-
shaped exterior surface on the stem and an opening
extending through the cylindrically-shaped exte-
rior surface to the passageway through which the
flow of liquid can pass from the interior of the
housing into the passageway;

a valve element in the form of a collar disposed gen-
erally concentrically over the cylindrically-shaped
surface, which collar is adapted to be rotated rela-
tive to the stem and includes a portion defining a
plurality of gear teeth to be used in rotating the
collar;

the collar defining an orifice adapted to be positioned
in overlapping relationship with the opening in the
lower portion of the stem by rotation of the collar
relative to the stem;

a shaft rotatably mounted on the housing, the shaft
having a plurality of longitudinally-extending

- splines adapted to engage the gear teeth as the stem
is moved between the retracted position and the
extended position for purposes of causing the collar
to rotate relative to the stem when the shaft is
rotated, which shaft extends within the interior of
the housing to an upper end portion of the shaft
that is disposed in a position accessible from outside
of the interior of the housing to enable manual

rotation of the shaft.
| * Kk %k Kk sk
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